Detection of carrier heterogeneity by rate of ligand dialysis: medium-chain fatty acid interaction with human serum albumin and competition with chloride.
Binding equilibria for decanoate, octanoate, and hexanoate to defatted human serum albumin were investigated by dialysis exchange rate determinations in 66 mM sodium phosphate buffer, pH 7.4, 37 degrees C. The binding isotherms for decanoate and octanoate could not be fitted by the general binding equation. It was necessary to assume the presence of two albumin components, one with high affinity and one with low affinity, about 0.65 of the albumin having high binding affinity. The first stoichiometric binding constants for the high- and low-affinity albumin components were 1.1 X 10(7) and 1.4 X 10(5) M-1, respectively, for decanoate; 1.6 X 10(6) and 3.5 X 10(4) for octanoate; and 7.1 X 10(4) and 8.0 X 10(2) M-1 for hexanoate. The high-affinity albumin component binds 1 mol decanoate, 1 mol octanoate, or 2 mol hexanoate more than is bound to the low-affinity component. Chloride ions compete with the high-affinity binding of all three ligands. Albumin dimer, present in the commercial human serum albumin, has approximately the same binding properties as the monomer. Mercaptalbumin, isolated from the preparation, also consists of two proteins, with first stoichiometric binding constants 8.0 X 10(6) and 1.4 X 10(5) M-1 for decanoate, approximately 0.5 of the mercaptalbumin having high affinity.